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TH-' ri'fLJ' OF~ TUI.0OR VIRUS*Z-' AT Tr;. IXth INT-'1RIATIOMLL CONTGRESS
Or, AilCHUCLOAGISTS

E-Follow±nL- is the translation of an art;''Icle by 7. Ya.
.. hevlya~in, published in *-he Rus an-lan~ufte periocli~cal,
Voro7 iu1 i (k'roblonis or Vir lo~y),, No 3, 1S,

Out of all the re~ports wich wverr) prasentehi at th,-e conarezs,
wihich dealt vilth tlL .or vlrusos, tho rno-l important ones wora sep-
arated, into a s.)ccial dISCU231i (In otner vword a symposix),
The miost interestino fact -ahich .:a-- dscoveod _- rozent years
durln6 the study o^ ttunor viruses is 2robablJ connect~n 1 .,-t h
hybrids oA^ tho SV 40 virus with adonovir-ass * This problem s
dealt with in the report by 1'*elni: and Rap~i 'UAs vwn studied
tile SV 40 hybrid with adenovirus type 7. This hybrld. 'Is cajrAble
of Inducing the0 3ynthesis of' tumiorous T-antiaen,, which Is charac-
teristic for the SJ4 virus, In various cell cultures, but, does
not Induce t'"e viral antl~en which is -6haracteristio for V0

viruas in ono of t'h-e tested cultureS. Inl newborn hamators the
hybrid causes tum.ors contain; thce T-anti',Ln which iz c~iiaracter-
i-stic for ti'.O SV40 virus. Tho hybrid 'nclu. es not on~ly 8ectic
irii'orr-.ation, resi;onsiblc for tho Induction o.& Intranueilear tumnor-
ous T-ant-16on, but alsno lnI'or:.atiion which secifles the a,;ar-
anco of trans plantation realstanca. It was revealed tiaat a
hybrid -)opulation oonsistz nif 2 ty)0s of vlruas Particlas: the
1st 43 an adonovirion, Li.void of tna SVO %daterminsnt,0 and the
2nd i- a virion hav:4nr the SV4 0 duternieant in the ca, ide ofJthe denoirus bCh types o"' P rtlclos are necessary for t..
prolon-ed multiplication or"6 the hylbrid population,

De'mkIhard _U,0rotdaot-en;nrnct o banI
tum-Ors '. ion uder4.h influee dbo ur. vx'Irs TAoseo motnkeys

aosxrewhat lar~er in size than squirrols and acin rult.'21y un~doe
ordinary laboratory condtlonz. -'v:onkcys vehichl were, born in
captilvity wore Inoeulated sucutrineouzl-j and intrsi'uzaularly durinig

t~frt24 h2oars of lire vith crll-luszs i-ro-aratoa o' Rou's
v iruz (Sc.1-mdt-fluj,",in strain). In all the narostn Invacivu
inetastatic ir,_turo sarco:,as dovelopod betvioen the 20th. and 9~0th
day after inoculation. TAo c nk;' died fro.- =nalijlant neo:'zq.s
bctvieen the 65th and 117th day. L've tur-orouz :-!', fz'oa onc ofL
these animals were inc~ulLted into its 30.-day old. twins-1 and In two
weeks lar~o sarco--as do, elo..ed at thno :;*;te of inoculat ion, ThIs,
rnodol of p.rin-ary viral turiors of. nazls is probably tlie closes-t
to primary tumnors of -.an and is easily reproducod In lrboratot'y
animals.

Rich (tSA) came forward with an extensive and. thorsu14h report
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dealinG with the kirnunoloGical diLkerentiation of varicuz v .rasez
of mouse leukemia.

kvans and Ito (USA) devoted their report to the study of the
Shaup papilloma virus. Proparationc of 1jiA, isolated from the pap.-
lloma virus, caused the formation o" paQilomas in rabbits waith
papillomas or carcinomas which were already 6owin6. At the samc
time preparatIons of virus DNA could not cause the forr.atjcn of
papillomas in one of the 15 rabbits in which TAp.lioras d1zsipatod
6-15 weeks prior to this.

There was a great deal of interest in the wurk by Svoboda
(Czechoslovakia) on the study of nar.ial cells wuhch had been trans-
formed by the hous virus. Very often these colla contain the
so-called virus which is intirately Lbound with the cells. it
could be detectod only following the administration of wnole ^ells
to chicks or following the joint cultivation of tumor cealls in
vitro with cells of chick embryos. The virus was not cDntained
either in extracts or in filtrates prepared from tumorous cells
alone. Also it could not be activated by any of the known chemi-
cal or physical methods. An analysis of a population of tumorous
cells which containod this virus was dealt with in an address by
Svoboda at a special discussion.

Of the reports which were presented at the 2 sectional confer-
eneos it is necessary to give primary attention to the papers on
the. study )f the interrelationship between the genetic apparatus of
viruses with the genetic apparatus of cells. it is doubtless that
the mechanism of the transformation of a normal cell into a tumorous
one will be resolved primarily by a study of these questions. Un-
fortunately there are very few of these works. Sheypin (Canada)
demonstrated that in embryonic cells of rats which were infected
with the polyoma virus ir-hibition of cellular DIrA was not detected
as this was demonstrated in a number of other investigations. Also
in her tests it was noted that there was even a certain intensifi-
cation of synthesis of cellular nucleic acids under the influence
of the polyoma virus.

Ben-Porat, Tennant,*and Kaplan(USA)presented evidence that
cellular RN A of the host takes part in the synthesis' of polyoma
virus. It i interesting that in the process of synthesis of another
virus, also containing D'NA but not causing tvumors - the virus of
pseudorabies - cellular RNA does not take part.

In the e.'bryonic cells of mice and chickens . D. ',adeornaya,
A. 4. Shcherblnskaya, and IA. I. iilon' (USSR) studied changcs in
nucleic metabolism and the activity of certain enzymes in the pro-
cess of infection of these cells with the Virus of polyoma, Rous

sarcoma, and mouse leukemia (Lazurenko strain). In the period of
absorption of viruses on the cells an increase was noted in the
content of nucleic acids in the cells, then (in the first days of
infection) a lowering, and in 5-6 days again an increase in the
content of cellular nucleic acids. In subsequent days the quantity
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of nucleic nci.d3 in the calls vrs rc&icod, but tin cultural rw"!ui
It increaSed.

n~ 2 p~apors rnmv: d~tn vior p.rnsontod on tho tr sfornf-, tle n.
t.~or-v~mscs of cv2llc in 7~o . !a.. Sh (vl and/i.

llolazan-' Apton .(USZi) reported on the rezults of ae~rlnmentz on
tho transfornationi of colsz of tho tnslato -stin o.&
nice by the virus of Hau3:her leukenia. Soon Q1to'r infcction tho
cells chan-od their nmorpholoGy and bc,-an to form. thr'e-dimonz ional
accurnulatioais, FollowinG su~utancous adm~nist.ratiQ= of the trans-
formod colls to newborn LAZ!/C mice myxofibrosarcozas %develoied
a4 the site of adm~inistration.

Several works doalt with tA'e study of =nty to tun.ors whi1-ch
are caused by viruses, and alao the use of viruses for tne sup-
pression of the develornent of twnora.

In a detsilod report G. I. Doyc;-a. and T. Yo. 1l:1-.areva
(USSR) raportod on the ef eativc" ss and l.1mi'tation3 of the. a.%-,1L
cation of spnecific 1ro.phylaxis o" tanors In ,cGldn hamst-crs wrilch
were caused by ':10 SV40 viru- * Thoice an.=1lS.. in-oculated in a
newiborn state wi th the-SV..'0 virus cou~ld subscq .nKL1r, -In the course
ol the latent :criod, be vaccin- tck- of;1 1r arton Z'lve virus
or irradiato3,i tu:-,iorous cellz. --t ':.az sha.,; in tho work that the3
most afctive is tA'ho vaccination of the anis=1 z.s early as :,oz-
sl1j-a, and later vaccination (1-2 wzeeks prior to t*Ae a,)d;earanco of
tae tumors) 6enerally does not jinCIuanco tho ap.2earareco of' rno-
plasris, Ioreovo1' in tuniors 1:ic develcped in a=4Llb which wer
vaccinated in tho late latent period there was obzervad a disa.--
pearanco of specific tur.orous anti-en. This was ascertained in tho
reaction of transplantation rosistance.

This sar.ie :problen wsst'. died b-, Eddy, Zralbo,. and Yan ;A)
in tiioir experimeantc theyr alro zshoaed tho fens ltiity of causinc;
in-iunity in Golden ha.-sters which -wore Infacted zrith :;V'. vruOa
or adenovirus tyjpe 12. The repoatod adminztration of'd6:.,-s of
viruses to the aninialz in the latent period was acco~npanied by
their davolo,..nent of an iin=a-ity to tunors. This im~unlty was
specific: tu;mors did not develop only whor. the anima-_ls reeiv-e<d
durind the latent period tha same virus with which they were in-
fected initially,

V. P. Cai-birz, 1. L. Lioznar, trid Cd. -a. vtodvi
(VS, Rl) reported on tho r~uIL.a or on:.or.4,'enta or. the no..to
of tu.-or'ouz viruses *altl oclls of various tu:-orc wh- ware caus-ed
by various chemical carcino~ons. T arlier thcze invcst-4 or
demonstrated tnat Z'ollowalna infection of alrcad~r fortcd 46wriornuz
cells with various tumorous viruses arnti,;ens vhich wvoro speacif',o
tor the &.i1ven v-1rusos doelojed in tha tunorouzs cells., This
phenomenon was called "artificial hotaro4 ~enizatlvo. of a tum~or."
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The Srowth of such tumors is specifically supp.ressed In anli~xlz
which had b(en in-mnized with this tumorous virus. In a report
presented at the con-rasa data wrore prosentod w-hich, broadenad
our proposal about the interaction ol' tumor viruses with tumor-
ous cell s, Thus in Co)Acen hamsters with tumors caused by 7,12
dibonzanthracene and "hetero-en~zed" by S'J virus an accelerated
Growth of these nooplasirs wras noted. :r1 tp tt=.a waz used to
inoculate 'animals which hrAd beon previously in-unized with the

*SV 40 virus then tho Growith of, tumrors is supprossed, It turned
out that It was alzo ?)ossible to obtain artificial hetero-enlza-
tion of tumors at the moment of taeir fornation durin- chemical
cancero-enosis. A doubtless oncolytic activity was noted in the
in vitro experiments with adonovirus- tyic 16.

A. Ya. Muntseniek and 1. D. Criernobayreva. (JS.>R) studied the
behavior of entaroviruses which weroadinsoe to rats, micae,
and Golden hansters. with transplanted 1orol o ,o-z and hetorr~1o~our
tumors.. Evidence was obtained of the seloctivo mr-.tiplication of'
aone o&O the virus strains studied in tumors in which inl a nurbor
of cases was acco-i.arnied by A siGnificant dentraction of' tumorous;
tissue. However this Oestruction las-ted no later than tho 4'-(-th

* day! folloiY~n,: adninistration of viru:;es, which may be connected
%ith the formation of an i-=rne reaction to the -ilrus. -It is in-
terestinr, that attenuation of viruses does not impede their ca~c
ity to be selectively localized in tum-ors and~ to destroy cancarnus
ca115. Also ccihra&i antitunorous compounds do not pre-
ven~t fixation olk' the viru3 in tumors, but these proparationa :-ay
eontribute to the i~aneralization of viral infctioa.

Iton (USA) showed t.-;at the administration of coils of mousce
lymphona tog;ether with the virus of 'Ader-Cstle dseaso increases
the retiistance of animals to this tumor,

All ofr the subsociuent papers were devoted -mal.nly to a study
-,f some biological properties of tumaroun viruses.

V. N. S'.epina, R. P. Dirlugyan, and N, ?, ;,-azuror:o (zR
studied various viruses of mouse 1oiukemia in the re actions of
transplantation resistance, L'runoflaorenccnco,, and ncu.trallzato.
The authors establli.'hed a close)ness betwoen* th.-e viruses of' -rend
and ;.lazurenko. leukc~ia in an anti~cnic rezi~esat.

Z. A. -'utcnkco and Ya. I, T.or~unova, (USX-R) repo.rted on, the
detection of a 1eaiko-enic lind oncozenic efl-ct br ;cneral s-

* polymoric cytoplaani:c R~li thicli -.as -isolated fron o~'i tinsuo
of rats. The stated activity -.-.,s ria~ifostad only followlnj the
administration of preparations of Ml"A to newaborn rats. Those,

* same preparations poszessed a cytopathic activity in rat onbryonia
tissue in vitro, . #oth of the described phenomena wrere rem'ovedl
by the action of ribonucleaso on preparations of RITA.

Pandos, :,olornat,, and Satori (USA) investirated the biological
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poculiarlt'es of lMocytopenic virsan which reduced the amount
of ly"%hoQytes in the eriAhe.al blood in mice, rats, kittens,
and puppios, and alao cauae4 a reduction in the nuber of Iyij~e-
cytes in the spleen, thy-.ns, and lymph nodes of miCoe. The phys-
ieal and cherical peculiarities of this a~ont were studied and
the difference3 between it and the viruses of m-use leuCemia of
the , olon, Rauaher, and Frend strains and the LC: virus wore
C lown

?asternak (GDn) discussed experi-ontn on the .1urther study
of the properties of the Grafi vlrus of mosd lcke-ia.

-edyalkov (Bul6aria) studied the billo;ical pro _orties of
the virus of chick melocytosis (strain .c- l). Thl virus caused
leukemia not only in young chicAkns buf also in turkcy chi.cks.
At tho same time it was Inactivo in ducklinc, osllr.6s, and in
newborn. mco,, rats, guinea pi 6 s, rabbits, and bhamters.

A. T. Krvehe,:lo, A. 1). ,lftshteyn, Ye. S. ioronin, Ye. A.
Shchekochikhina, and 3. L. Ryazanova (ZzR) adea comparative

study of the properties of zoveral st;,ains of the Rous sarcoma
virus. In experiments a correlation was noted between the. capac-
ity o cortain strains oiZ Roue sarcoma to form larro s pots on
chorio-allantolc membranes of chick embryos and a higher deree
of oncomenicity of the Brayan strain for youn- chicks. This strain
of virus did not cause tumors in &olden hamsters.

At the same time the Karr-Zil'bar and Shmldt-Rupin strains,
which were less active on younG chickens, easily caused tumors in
ma=mals. All the strains of Rous virus were clearly distin aished
in the neutralization reaction.

In experiments by V. A. Barnes and D. i. Levina (USSR) the
virus of orythroblastoais (strain R) caused tumors and cysts in a
significant percentage of rats of the Vistar lone. Viral antigen
was detected in coll of those tumors and also in liver cells from
rats with tumors. The virus under study was inactive when admin-
istered to 5 lines of mice.

Ye. Ye. Pogosyants, R. 1. Radzikldovskaya, and E. T. Bruyanko
(USSR) in their Invetigations used st%?:e rainboow trout (La&urus
la-urus) for obtainin. tumors under the Influenca of the Rous vlras.
The avera-e latent period for the apparance of tumors was frc' 29
to 43 days (for various age groups). in all case= numerous sarcomas
were recorded which caused the death of the animale.

R. I. Rappoport, E. E. Rozina, A. N. Avakova, and 0. G. And-
zhaparid-e (USSR) studied morphological criteria of tumorogeneity
of various primary cultures, strains of diploid cells, and trans-
planted lines.
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Ye. F. Bocharov, S. I. Radzhabli, O. V. Sablina, and k. .
Trukhachev (US.,R) reported on the effect of certain oncoinic and
nononcogenic viruses on chorosoncs of mamrnalz and man. In rar-
tioular they Investi~ated chromosoral anomalies in the embryonic
cells of man followina their infection with adcnoviruses of typeas
3, 5, 12, and 18, and also the virus of herpes simplex.

Postlvayt (Scotland) detected substances of the Interfcron

* typo in cultures of mouse embryonic tissue which were inftctod with
the virus of Molluscum contagiosum.

R. A. Kukayn and L. 1. I'aiayeva (USrR) de.Monstrted that the
virus of Shoup papilloma produces a cytopathic effect in a culture
of kidney cells from a rabbit embryo. The rerinin; primary cul-
tures tested were not sensitive to this virus. In Golden hamsters
the papilloma virus caused tumorous &rowths on the cutaneous cov-
ering of the auricles, around the mouth, and the anus.

I. S. Irlin, Z. N. Tikhonova, and G. F. Snuks1ina (US6R)
doscribed chronic infection by the polyoma virus of transplanted
kidney cells from adult mice of the A/Sn line (APO cellular line).

* After development of the prinary cyto.-athic eofect in the cultures
there remained a small quantity of viable cols which produced tho
source for a new cell line, deuignated APOSZ by the autiors* The
new line was highly resistant to thae cytopatnic effect of the
polyorA virus and during numerous nascages conatantly yielded
small amounts of this virus. All the remaininZ properties of cells
of the initial and infected cell lines (capacity to adsorb polyoma
virus, nature of gTowth, absence of foci of transformation, sur-
vival of mice, effectiveness of inoculation) wore the same.

N. N. Dodonova, A.T. Kravchenkco, A. D. Altshteyn, 0. F. Sary-
cheva, Ye. A. Shchekochikhina, . 4. Vasilyeva, L. 111. Kuborina,
and Ye. M. Tseytlin (USSR) co=.ared the biological and transforming
action of 2 strains o.L4 OB40 virus (synonym of SVA0 ) which were.
different in their infectious propertle. The two strains atudied
differed in the size of the plaques formed. This may have been
connected with the lesser amount of viral particles escapinr from
cells of tiss-ue cultures following infection wi.ta one of them
(strain No 128).

In a tissue culture both strains transformed e.rbryonlc cells
of mice, rats, h=sters, and ran. In a ;ulture of hamster kIdney
cells the transforminZ activity of strain No 128 was a::.rcroynatly

10 times greater than in strain A-426. It Is interesting that tr.ae
OB4 0 virus, deprived of infectious activity with hydroxylaminc,
still caused the transformation of cells.

Raposa (USA) presented the detailed biolo6ical characteristics
of monkey adonovirus SV-20, which causes tumors in golden hamsters.
This virus rorms plaques in )rimaivy cultures of monkey kidneys. AT
40 it agglutinates erythrocytes of rats, rhesus monkeys, and guinea
pigs, and also causes the phenomenon of hemadsorption in cells of
monkey kidneys.
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* fliryfako (MUA) 2rosentoa t_ rosultn of the caoloz.I.-a invas-
ti~at-!Qn of' moro than 12 strains of !:-ran adcnov~ruz r 12. Iin
the neutralization reaction all of* the strains stud4iu couled ba
dividad into ? groups. Only on'n typa -.as capabla oA*' QSU3!nZ tumors
and the Ioransforrnation o^ Ianntcr co1lz.

A. V.. F'rolov (',121R) d~.sctizeed th',sco o-" the carcin-
o,;Cnic aztivityr of tr.han- by th~n v:i-z of ln-'luanz- typc A2 and B.
After the sln ;le adm~r..1stratlr'm ol rtn n" nfluanza, vir's to
mlceO no. often subcutaneoous t.;ars d-:.vlo~od, th-ou,,Ii neoplasrs
ofL thc 3torach, intestines, and sbnxtIllary 61--n--13 viere encountered.

A~ Un~S wichdavoloped coulal t- tns-lcantod w~tlh coil-free

V. S. Derkan~h. (USSR) Iczzribud the qctlor. o' varioua oflzym7OF
on inclusion bodies which were daetected in thc ycpfe of' v~rious
tumorous cals, Those inclunio=z -. ra dutroyed byv trypsin and
pancreatic anylaso and wore not daestroyrcd by lir:ase,

Professor L. 4'. Z' fbor ;reserntod the sa:,t-;r7 of the conforence
on tumor' viruses. Ile noted the doubtleSs succo.sos in this area
and stated that v,'ologists had 2 mizsiono standln- bcfore them:
1) to clear up if hur-an tuorr. ar6 caused by viruzes, and 2), to
dot'qrnino if a carcinoi;3n mwalch '-as been :itrocducod into an or~anism
act~s directly or does i.t only acti-:ate t*.-L t-amor viruases wh-fan
them~selves causne t;he- ttmors. The egroat ac~aleve.0-ts of recent
years in experimental virology make it posnible to Lope for the
solution of these probloms in the naar future.
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